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Orthopaedic Bone Cemenc 
Mixing Container 

This invention relates to a container in which 
5 orthopaedic bone cement is mixed. 

Orthopaedic bone cement is used throughout the 
world to secure hip, knee and other metallic protheses 
in an appropriate anatomical position. 

Many different systems are available for mixing 
XO orthopaedic bone cement and the type of: apparatus 

selected will depend on the personal preferences of the 
doctor or nurse mixing the cement, as well as the amount 
of cement being mixed and the type of materials being 
used - 

15 Essentially, orthopaedic cement in made up of a 

powder component, e. g. polymethylmethacrylate powder, 
and a monomer, eg. g. methylmathacrylate monomer liquid, 
generally provided in an ampoule which is broken and 
added to the powder. The two components are then 
20 thoroughly mixed to provide a malleable cement which can 
be manipulated and applied to the appropriate bone 

parts, during surgery. 

In order to avoid the cement becoming brittle, it 
is essential that the two components are very thoroughly 
25 mixed together and no 'dry- or -dead' spots remain. 

Furthermore, as most cements set fairly quickly, it is 
important that the mixing can be quickly and easily 
carried out. This is. also, of course important as 
surgery should be carried out as quickly as possible for 
30 the comfort and safety of the patient. 

Originally, the cement components were mixed, by 
hand, using a bowl and spatula. A theatre nurse would 
mix the appropriate quantities of the two components in 
the bowl and the physician would then take some of the 
35 mixed cement and mould it to the required shape, before 
inserting it into a preformed cavity or applying it to a 
resected bony surface where the protheais is to be 
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positioned. Cement may either be applied by hand or may 

• . avr i nae and applied thereby. 

be put: into a syringe a PP Qtraightf orward and 

Although mixing in this way is 

• ~t- -it- can have drawbacks, 
convenient, it can e fumes - are emitted 

Firstly/ free metnyimecnacryia^^ 

, hA mixture It is desirable to remove these 
from the mixture. ^ . . 

r^S'^-i room end personnel^ The fumes 
are known to cause nausea and giddiness and are 

objectionable, particularly to the nurses who 

Actually carry out the mixing. 

secondly, a very high mixing efficiency is reared 
to produce a homogenous cement material During the 
mixing process, air is naturally introduced into the 
£ "e since air is inherently existent withrn the^ 
powaar and also in and around the mixing vessel 
bubbles are also produced by the •boiling off o 
corner which occurs during the mixing process. The 
introduction o£ air produces a weak cement and since 
the joint must usually support a heavy load, it re 

portent to reduce the amount of air in ««-"™ " 
much as possible in order to improve the mechamcal 
strength of the cement material. 

Furthermore , this mixing process can be slow and 
result in the cement beginning to dry cut before it has 
been used and can require the patient to be on the 
operating table longer than desirable. Where 
particularly viscous cements are used, mixing rn this 
way can also be rather tiring for the theatre nurse and 
can. in some cases, lead to muscle fatigue and strain. 

A variety of systems is now available to simplify 
and improve the mixing of bone cement and to overcone 
the problems mentioned above. Many of these xnclude the 
application of a vacuum to a seaied mixing chamber whrch 
removes air from the mixture and avoids weak spots. 
This results in a greatly improved cement. 
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u mixinc device is the bowl mixer forming 

T Tof European Patent No. 06XG552. This system 
eh e sub 3 ect of Europe ^ convenient 

C ° re rovHescribeo manual bowl mixing technique 

Z Is one Tt* wnicn nurses are generally familiar. 

L'her mixing system is described in European 
Patent. 0744,31. In this arrangement, the cement is 
Patent N mixing chamber. The mixing 

^ Writes paddles rotatably mounted within the 

"££T ^Paddles are rotated around the chamber by 
T~ B of a barley twist- mechanism so that the user 
rely .as to push the ^ J - down to cause 

„ «f the oaddle. Furthermore, once 
Td^thie system can be converted into a syringe type 
^ * L lotion of a nozzle and plunger. There is 

the mixed cement from the mixing 
chamber and transfer it to a dispenser. 

Other similar mixing arrangements are known. 
Tn all of these systems, the cement components need 
co be put into the mixing chamber. Generally, the nurse 
is provided with the cement powder, in a bag, and 

t e% These are opened by the nurse, 
monomer ampoule. These are P chamb er or 

manually, and are introduced into the mixing c 
2 5 bowl by means of funnels. 

One problem is that when cutting open the cement 
oowder bag and inserting the powder via the funnel, 
there is 1 certain degree of wastage due to spillage and 
"mint clinging to the funnel. Furthermore, the opening 
30 and pouring of the cement powder caused a powder cloud 
which, within the regulated confines of the gating 
theatre, is unpleasant and may even have adverse effects 
on the theatre personnel. 

These problems become more acute when txme is very 
35 short and the mixing must be done extremely quickly, or 
with inexperienced theatre personnel . 

One solution which has been considered xs to 
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•„„ a ore-filled mixing apparatus, wherein Che 
5 l lr for example a bowl mixer or eyrrnge 

opposable mix r ^ conta 

^cement plwder in the mixin 9 chafer. T hia generally 
^es tnings much easier for the theatre nurse when 

I, toUx the cement quickly during an operation, 
needing to mix toe cemen t powder 

However, tests have shown that it " . 
is housed within the mixing chamber or bowl and 
conned therein by means of a cap, the powder moves 
T r particularly during transportation, and covers 
about, P-**«^J „ area o£ the mixing chamber 

Z the lid Sn bhe mixing is carried out, with the 

^ auction of the monomer, unmixed powder remains at 
introduc ^ co the not 

the top of the ^ and che p anale 

wetting all ofth s w ^ ^ ^ ^ 

Z "ry spots occur, resulting in brittle cement whrch 
can have adverse consequences. Drovide a 

The aim of the present invention is to provide 
ore-filled orthopaedic cement mixing apparatus xn wh.ch 
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"According no one - 

there is provided an apparatus for containing and mixing 
orthopledL cement, the apparatus containing an outer 
housing defining a mixing chamber and an inner housing 
caning the cement prior to mixing, wherein the inner 
housing is removable from the outer housing such that 
the cement remains in the mixing chamber. 

Taccordance with another aspect of the invention, 
there is provided a method of providing and mixing of 
orthopaedic cement prising sealing said cedent - » 
inner housing; disposing said inner housrng wrthrn an 
outer housing which defines a mixing chamber; removing 
the inner housing, leaving the cement in the mixing 

chamber for mixing. 

The present invention may be incorporated into any 
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m iyina arrangements including the bowl 
known cement mixing arr g be 
naxer and syringe mixer described above. may 
Incorporated in mixing bowls where the mxxmg is carried 
««r simply using a spatula etc. 

£ Inner housing nay be movable fr,m the outer 
fusing in any way. for example it -nay be in the or. of 
a bag which is merely lifted out by the ^ueer. which 

pj on removal to drop the cement ^ 
JLng chafer, m the tost preferred embodiment 
mxxiy . _ Aa at -fached to or formed 

however, the inner houaing is attached c 

integrally with a lid provided on the container. The 

housing and the lid n~y, for example, - cached 
>, ot-her bv a snap fit arrangement or, indeed, by 

to be mixed, the lid i. removed by the user and aa the 
lid ia removed, it taxes with it the inner houaing 

to provide a secure oontainer during tranaportation 
ate . the lid ia preferably attached to the outer 
:::;; n g by means of a acrew thread, seals may also be 

PrOVl The' inner housing may be made of any 

suitable for containing the cement powder. 

c he material of which the inner houaing ia made is leas 

^igid than that of the outer housing. Thre allows the 

Inner houaing to be compressed against the outer housing 

to provide a good aeal at the open end of the inner 

Ti. important that, prior to removal of the inner 
housing, the cement ie securely contained 
houaing and. therefore the 'open' end of the inner 
housing should form a seal with the outer housxng or 
should be closed after filling. 

Thus, in one embodiment, not shown, the inner 
housing has an open end into which the cement is 
inserted. This open end is then closed by any 
„eans and the inner housing is placed within 
housing in such a manner that when the rnner housxng 
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. froffl the outer housing, the inner housing is 

Tlb^'preferred arrangement. - inner 
■ at the open end. iB provided with a feather 
r^nse provides a seal against the base or 

v, 0 -r-t- of the outer housing. 
OW % P r rred events of the invention -ill now e 
described, by -ay of example only, with reference to 

accompanying drawings. 

Fig 1 shows a cross-section of a mixing ey 

— £ ST r dirf er^t stages of inserting 

and mixing the cement using the apparatus shown in Pig. 

Fig. 3 shows an alternative embodiment of the 
pr asent in Pig. 1 uses a mixing 

system such as described in BP 07449S1 . This comprises 
^cylindrical mixing chamber, in which is arranged a 
IZ» Paddle .not shown, , rotated by mean, ^of ahandle 
connected thereto by a • barley twist rod and gear 
:X.ism- The paddle is rotated around 
cumber by a pushing and pulling action on the handle. 
Vacuum is applied to the chamber during the mixing. 
™he cement is mixed, the cap and mixing mechanism 
are removed and replaced by a nozzle. A plunger is 
applied to the other end of the mixing chamber and is 
pushed through the chamber, by means of, e. g.. a 
Lstic-type gun to eject the mixed cement through the 

nozzle. 

This mixing system is modified by the present 
invention and is provided as a pre-filled system. 

Thus, the cement is provided in an inner housing 2 
which is located in the outer, mixing chamber housing 3. 

The inner housing, containing the cement 4, is 
attached to the cap 5 of the mixing chamber by a snap 
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fit arrangement 6- This creates a seal through which 
the cement powder cannot pass. 

Fig 2A shows how the cement: is inserted xnto the 
inner housing, via the open end 7 of the housing. 

The outer housing 3 incorporating the piston and 
base 8 is then fitted over the cement containing inner 
housing as shown in Fig- 2D. 

Guide lip. 9 may be provided on the outer surface 
of the inner housing to assist in the correct 
positioning of the outer housing relative to the xnner 

housing. . . - r 

The outer housing is then secured to the cap, by 

me ans of a screw thread 10, as shown in Pig. 2C. The 
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means wa. , . 

open end of the inner housing, containxng the cement 
provided with a seal 11. preferably a feather seal, 
which fully seals to the piston part of the outer 
housing to secure the cement powder within the inner 
housing. This results in a fully sealed packaged 
container, containing the cement powder within the inner 
housing, ready for use. The whole device xs then 
packaged and sterilised for use. 

A breather pad (not shown) may be provxded on the 
cap so as to allow gas circulation to the cement . 

as shown in Fig. 2D, when the cement is to be 
mixed, the user unscrews the cap 5 from the outer 
housing 2and lifts away the cap and the inner housxng 3 
connected thereto. As the inner housing is lifted away 
from the base of the outer housing, the cement powder 4 
drops out of the inner housing into the mixing chamber 
30 1. The cap and inner housing are then discarded and the 
standard mixing procedure for this type of mixing 
arrangement is carried out. 

A similar procedure is used in relation to other 
mixing arrangements such as the bowl mixer 12 shown in 
35 Fig. 3. This may be a bowl as described in EP 0616552. 

The principle is essentially the same. An inner housxng 
3', containing the cement powder 4 ■ , is attached to the 
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o£tte bowl at one end and is sealed 11 • to the 
of Le bowl or tbe aides of tbe bowl .ear its base 
Li of e g a feather seal. In use. the lid 5' 
n l chid inner housing 3. are reeved snob that the 
j __. 4 , dr opa out of the inner housing into the 
S —1. and mixing is carried out in the usual 

WaY ' it is preferable that the inner housing is made of 
a material which is less rigid than the outer housing. 
Th" allows the feather seal edge of the inner housing 
L be compressed unto the outer housing to provide a 
secure seal for the cement powder. 

in the preferred syringe type arrangement, the 
inner housing is designed to hold up to 80g of cement 
, e a double mix of cement. In the case of 
preferably, the inner housing can hold 
Vft 19fla i e. a triple mix of cement. 
UP Because the cement 'powder is contained within the 
in ner housing until it is to be mixed and is then 
dropped out of the housing only into the bottom of the 
^ng chamber, no cedent clings to the upper outer 
walls of the mixing chamber and so practrcally all of 
th* cement can be thoroughly mixed, producing a high 
quality mixed orthopaedic cement. 
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